Abstract. We present new data and analyses revealing fundamental flaws in a critique of two 23 recent meta-analyses of local-scale temporal biodiversity change. First, the conclusion that 24 short-term time series lead to biased estimates of long-term change was based on two errors in 25 the simulations used to support it. Second, the conclusion of negative relationships between 26 temporal biodiversity change and study duration was entirely dependent on unrealistic model 27 assumptions, the use of a subset of data, and inclusion of one outlier data point in one study.
INTRODUCTION

39
Patterns of biodiversity over space and time represent the foundation of many ecological theories 40 and conservation priortization schemes. Concerns have been raised (Gonzalez et al. 2016 ) about 41 two papers that collectively analyzed >250 individual datasets on biodiversity change through 42 time from many parts of the world (Vellend et al. 2013 , Dornelas et al. 2014 ). Both of these 43 studies found that the average magnitude of temporal change in alpha diversity across studies 44 was indistinguishable from zero. Dornelas et al. (2014) additionally showed significant and systematic bias introduced by the fact of sampling a subset of a longer time series. An 114 incomplete sample of the portions of the longer time series will introduce variance (as is always 115 the case with sampling), but not systematic bias (Fig. 1 ). The conclusion, based on simulations,
116
"that short time series can provide unreliable estimates of a known trend" (Gonzalez et al. 2016) 117 is simply incorrect.
118
LOCAL BIODIVERSITY TRENDS IN STUDIES OF DIFFERENT DURATION
119
The argument that short-term time series bias estimates of temporal biodiversity trends was used 120 by Gonzalez et al. as a springboard to asking whether longer duration studies tend to show 121 biodiversity declines. In this section, we address this issue for the two original studies in turn.
122
Using the data from Vellend et al. (2013) , Gonzalez et al. modeled the log ratio of species 123 richness at the end and start of a study (see previous section) as a function of the duration of that 124 study, finding a statistically significant (p = 0.04) but weak relationship (Fig. 2a) . They 125 emphasized the conclusion that longer-duration studies tend to show richness declines, although 126 by allowing for a non-zero intercept, their results also require explaining a nonsensical positive 127 biodiversity trend in studies that last zero years. If one makes the ecologically realistic 128 assumption that the log ratio must be zero at duration = 0 (i.e., a zero intercept), not only is the 129 slope not significant, but its raw value is actually positive rather than negative (Fig. 2B ). This 130 illustrates the potentially major influence of assumptions about model structure on the spurious 131 detection of weak statistical relationships.
132
Given the controversy sparked by Vellend et al. (2013) , we have since expanded the data set by 133 37% to include studies published through the end of 2014 (the original paper had studies 134 published up to July 2012; see Metadata S1 for data and computer code). The methods were identical to those in Vellend et al. (2013) , except that we did not additionally read through the 136 references of all new papers to find additional data sets. With the larger data set of 212 studies 137 (the 2013 paper had 155), there is no significant relationship between local richness change and 138 study duration, regardless of whether one allows for a non-zero intercept (Fig. 2c,d ).
139
The data in Dornelas et al. (2014) includes studies with diversity estimates for at least three time 140 points, thus allowing the estimation of slopes of diversity vs. time, rather than only before-after 141 log ratios. There is no significant relationship between the diversity-time slope and study 142 duration (Fig. 3a,b) . Gonzalez et al. chose instead to calculate log ratios using the data in 143 Dornelas et al. (2014; see Dataset S1 in that paper), thereby excluding most of the data used by 144 Dornelas et al, and reported a significant negative relationship between log ratios and study 145 duration (Fig. 3c) . Again their analysis allowed for a non-zero intercept; if the intercept is fixed 146 at zero -as expected after no time has elapsed -the relationship is not significant (Fig. 3d) . In 147 addition, the Gonzalez et al. result is highly sensitive to one outlier, depending not just on a 148 single study (reference 90 in Dornelas et al. 2014 ), but on a single data point in that study 149 (species richness = 43 in 1911, and <20 for the next 90 years). In the absence of that one data 150 point, the relationship is not statistically significant, regardless of whether one assumes a zero or 151 non-zero intercept (Fig. 3e,f) .
152
In sum, the evidence provided by Gonzalez et al. to support their claim that longer-duration 153 studies tend to show biodiversity decline is exceedingly weak at best. Their conclusions depend 154 on specific and unrealistic assumptions, and provide negligible predictive value. Whether using 155 the realistic assumption of zero biodiversity change at duration = 0, using a larger data set, taking 156 account of an outlier, or analyzing slopes instead of log ratios, we find no convincing evidence clearly possible (and indeed likely) that trend detection will depend on the particular period of 159 time analyzed. In our analyses, the observed trends were evenly spread above and below zero 160 for the range of durations, and well-populated with data (<50 years or so). There is thus, at 161 present, no evidence to support Gonzalez et al.'s conclusion that longer-duration studies 162 systematically show average local biodiversity declines. We recognize that all of these analyses 163 were carried out with respect to baselines determined by the beginning of the time series involved. There will be cases where ecosystems have lost or gained biodiversity before these 165 observations began, but at present we cannot assess the frequency of these different scenarios.
166
EFFECTS OF DISTURBANCE
167
Another concern of Gonzalez et al. (see also Eisenhauer et al. 2016 ) was the simultaneous 168 inclusion of (i) studies that characterize the effects of disturbance ("impacts") and (ii) studies that 
177
Unlike the primary analyses in Vellend et al. (2013) across the sites in the available data (Vellend et al. 2013 , Dornelas et al. 2014 , Elahi et al. 2015 .
241
TO CONCLUDE
242
We agree with Gonzalez et al. concerning the need for better biodiversity monitoring in the 243 future. Our knowledge of a great many places on earth is quite limited, and many drivers of temperate-zone mountain tops), species richness is also expected to increase due to climate 
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